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die  from  its position of rest  toward   the horizontal  plane

.

Expkation is effected mainly in a passive manner in quiet
normal breathing. At the end of the inspiratory phase the
external intercostal muscles and the diaphragm relax. The
walls of the thorax, by virtue of their own weight and their
inherent elasticity, together with the pull exerted by the recoil
of the elastic lungs and bronchi (see Fig. 6-6), return to their

Fig.   6-11    Illustrating   bucket-han-
dle movement of lower ribs.

original (pre-inspiratory) position. The relaxed diaphragm
ascends and is drawn up by the " negative " intrathoracic pres-
sure and also by the elastic recoil of the lungs.
Accessory muscles of respiration. In forced or difficult
breathing certain muscles come into play to facilitate the respir-
atory movements; in inspiration the nostrils and the opening
between the vocal cords (glottis) are enlarged by muscular ac-
tion, thus permitting a freer entrance of air into the lungs. The
muscles of the neck (anterior and middle scalenus muscles and
the sternomastoid) contract and raise the first rib, lifting the
sternum upward and forward, and increasing the inspiratory
movement of the succeeding ribs. Thus the capacity of the
thorax is materially increased. During a forced or difficult
expiration the abdominal muscles contract and,, increasing the
intra-abdominal pressure, aid in the ascent of the diaphragm.
The internal intercostal muscles exert a weak expiratory action;
their fibers run in a direction the reverse of that of the external
intercostals; their contraction depresses the ribs. Thus, expira-
tion becomes a more active movement than normal.